In her previous research, the author of this publication indicates that coordination is a dependent variable which has a great driving force and is a very unstable factor. This results in the fact that all of the actions connected with coordination have an impact on other factors of cooperation as well as the integration of the enterprises in the structures of a supply chain type structure.
INTRODUCTION
The idea of supply chain management is interpreted not only in the context of logistics but also in the framework of integration and synchronization. Regardless of how the essence of the concept is understood, its distinguishing feature is process orientation, i.e. approaching the supply chain's decisions, actions and flows as processes [Witkowski 2003 , Supply Chain Council 2009 . Lambert, Cooper and Pagh mention that to some SCM is seen as the management of relationships both between corporate functions and across companies [Lambert et al. 1998 ]. The supply chain management is a decision process that not only integrates all of its participants, but also helps to coordinate the basic flows: products/services, information and funds [Sitek, Wikarek 2014] .
Modelling always begins with the so-called mental model. Mental models can be found in a variety of disciplines within the humanities. Mental models were first introduced in the field of simulation modelling by Forrester [Forrester 1972 ]. The historical foundations of Grzybowska K., 2015 , Application of an electronic bulletin board, as a mechanism of coordination of actions in complex systems -reference model. LogForum 11 (2), 151-159. DOI: 10.17270/J.LOG.2015.2.3 URL: http://www.logforum.net/vol11/issue2/no3 152 modeling formalism were developed in the USA [Chen 1995] , and they resulted in the creation of the family of IDEF methods. Until now, over 70 modeling languages have been developed. However, this large variety makes language selection process difficult (Pawlewski) . IDEF0 is a method designed to model the decisions, actions, and activities of an organization or system [Grzybowska, Kovács 2014 [Lambert et al. 1998 ], at Ohio State University's Supply Chain Management Institute (SCMI). Supply chain management is the management of relationships in the network of organizations, from end customers through original suppliers, using key crossfunctional business processes to create value for customers and other stakeholders [Naslund, Williamson 2010] . According to the GSCF framework, when all proper coordination mechanisms are in place across the various functions, the result will be an efficient and effective supply chain.
Source: Lockamy and McCormack, 2004 systems -reference model. LogForum 11 (2), 151-159. DOI: 10.17270/J.LOG.2015.2.3 URL: http://www.logforum.net/vol11/issue2/no3 153 Source: http://scm-institute.org/Our-Relationship-Based-Business-Model.htm The author in the article "Coordination in the Supply Chain -an Indication of Logistic Management", presented activity coordination techniques that are applied by the enterprises. Fifty enterprises, unrelated to each other in their business activities took part in the conducted research. The respondents had the possibility of indicating more than one answer. The application of three coordination techniques was most often noted: coordination (28% indication), the application of six or seven techniques (4% each) was least common. 16% of the research respondents apply eight of the ten coordination techniques [Grzybowska, 2013] .
These studies inspired to work on the problem of coordination. The aim of the article is the presentation the model an Electronic Bulletin Board (EBB), as a mechanism of coordination of actions in complex systems.
THE ELECTRONIC BULLETIN BOARD -A MECHANISM OF COORDINATION OF ACTIONS
Coordination terms and models have been developed in different fields to coordinate the interaction among components and objects, and are nowadays used to model and analyze organizations too [Boella, van der Torre 2006] . When the word coordination was first recorded in 1605, it meant "orderly combination"
[Barnhart Dictionary of Etymology, 1988].
The coordination mechanism has a form of interactions among differentiated (in terms of form, targets, intentions, the manner of organization, etc.) and independent entities. Following Kotarbiński, the coordination of actions is understood in terms of agreement. Based on the literature and interviews with practitioners [Toktas-Palut, Ülengin, 2011; Natarajan, 2003; Simatupang, Wright, Sridharan, 2002; Redmiles, van der Hoek, Al-Ani, Hildenbrand, Quirk, Sarma, Silva Filho, de Souza, Trainer, 2007] , it is possible to distinguish several mechanisms/means/forms of coordination of actions that can be employed in the phase of initiating cooperation on an order, and during cooperation and execution of the order. The discussed mechanism is most typically employed during agreements in the phase of initiating cooperation.
One method of activity coordination is selfcoordination, understood as the voluntary cooperation of units-as during an open market fair. "The possibility of coordination through voluntary cooperation is based on the fundamental truth, although often negatedthat both parties to the transaction gain a benefit from it, under the condition that this is a transaction that is voluntary and conscious from both sides" [Friedman 1993 ]. One of the methods of the voluntary cooperation of entities is the Open Method of Coordination -OMC. The open method of coordination is based on: − the mutual identification of aims to be achieved in a complex, multi-agent system, − the joint establishment of means aimed at the achievement of goals (in the form of statistics, indicators and guidelines), − analyses, which entail the comparison of system element activities and the ex-change of good practices.
The coordination mechanism with the use of the Electronic Bulletin Board is a modified form of the classic form of coordinationcontracting. Coordination with the use of an Electronic Bulletin Board is applied when the order has a very well defined sub-order or subtask structure. As a result, the order can be structured into its simpler sub-tasks.
The structuring of the order entails its decomposition into a series of sub-orders in order to separate the structure of the order. This is a strictly indicated system resulting from the combining of sub-orders of the entire order. Structuring enables: − the creation of a complete overview of the entire order and its aim, − the division of the order into smaller suborders, which can be given for completion to sub-contractors, − the indication of borderline conditions for the planning, steering and supervision over the completion of the order, − the indication of all of the resources necessary to complete the order, − the enabling of the current review of the costs of the order, − the establishment of the control points of the order, − placing the efficiency gauges in order.
THE ELECTRONIC BULLETIN BOARD -REFERENCE MODEL
The Electronic Bulletin Board is a general term applicable to the technological/IT solution. The solution can refer to the electronic platform, logistics platform and integration platform. It can also apply to different forms of bidding/auction, shopping or group web portals (systems). Finally, the name "Electronic Bulletin Board" can be applied to solutions designed for the exchange of information, dedicated to the needs of industrial clusters which are characterized by quick adaptability to the changing needs of the market and diverse requirements through cooperation and application of new technologies. The Electronic Bulletin Board is consistent with new trends in technology. The core idea behind EBB is to coordinate multiple collaborating enterprises concurrently in the phase of initiating cooperation. The duration of coordination activities in this phase is usually set by the initiator of cooperation. The proposed reference model concerning the coordination of actions using the Electronic Bulletin Board does not take into account detailed terms of cooperation within the network, e.g. trust between partners, sharing of information and knowledge, organizational compatibility, etc.
It must also be emphasized that the presented reference model should be understood as a course of actions. Its referential nature carries an additional benefit, namely high flexibility of the model ensuring the applicability of general schemes to specific conditions in a given organization. The reference model was created using IDEF0 Grzybowska K., 2015 151-159. DOI: 10.17270/J.LOG.2015.2.3 URL: http://www.logforum.net/vol11/issue2/no3 155 methodology modified specifically for the purposes of the model. The model has been divided into two areas ("pools"), principal (client) and agent (supplier, subcontractor). Between the two pools there is the Electronic Bulletin Board represented in the form of a common (shared) block (Fig. 3) containing data and information available to all users. It is also possible to identify a narrow group of users. The model also contains elements in the form of cubes which refer to actions or activities implemented within the framework of a process relating to the coordination of actions. The cubes feature a unique combination of letters and characters ("alphanumeric index") which make it possible to quickly find them and accurately identify actions. The index note localizes functions (process/action/activity) in a complex hierarchical diagram structure. The cubes are interconnected by arrows. The arrows are objects of mutual relations between functions (cubes) which define information and illustrate relationships existing between actions.
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The coordination with the use of the Electronic Bulletin Board is maintaining the coordination and supervision of all of the works, even those at the lowest level of complexity, by the main ordering party. In such a case, when a sub-contractor is found for some sub-order, the scope of the works of this sub-order is decomposed into sub-sub-orders by the main sub-contractor. One can observe a repeating action (most often repeated multiple times) of the same instruction (schedule of activities) in the loop.
Source: own study In such a layout, cell D, who is the main ordering party, has the most advantageous position, having the full coordination of the activities and control over the completion of the order (Fig. 3) .
The structuring of the order entails its decomposition into a series of sub-orders in order to separate the structure of the order. This is a strictly indicated system resulting from the combining of sub-orders of the entire order. Structuring enables: − the creation of a complete overview of the entire order and its aim, − the division of the order into smaller suborders, which can be given for completion to sub-contractors, − the indication of borderline conditions for the planning, steering and supervision over the completion of the order, − the indication of all of the resources necessary to complete the order, − the enabling of the current review of the costs of the order, − the establishment of the control points of the order, − placing the efficiency gauges in order. The proposed reference model identifies relationships between business partners. It fills the gap with respect to the formalization of mechanisms applied for the coordination of actions, and forms a foundation for the development of a suitable simulation model. 
CONCLUSIONS
The methodology of reference modelling is used for the representation of complex systems and interactions existing between their constituent elements. Reference models are designed for the presentation of concepts of operation of different elements (objects), and illustrate their actions (processes). Reference models make it possible to build a complex system structure and select suitable tools that will support the automation of actions (processes) described by the models. Last but not least, reference modelling allows the development of structural and methodological frameworks that prove useful for the optimization of complex systems.
Consequently, the next step in exploring the coordination of actions using the Electronic Bulletin Board will be the development of a simulation model. The model will serve as an analytical tool for the purpose of monitoring the probability of accomplishment of goals set by users of the Electronic Bulletin Board functioning in a complex system. The simulation modelling apparatus will be employed as a tool for analyzing parameters connected to the mechanism of coordination of actions between participants of complex systems, taking into account randomly occurring temporal and personal limitations.
